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Abstraet:Severa!heterocyclicmesomericbetainescontailÚngthebicyclicsystemspyrido[l,2-a]pyrazineandpyrido
[2,1-I1[l,2,4]triazinehavebeenpreparedby reactionoí 2-aIkoxycarbonylpyridiniumN-ylideswithphenylisocyanate
andisothiocyanate.
2-Alkoxycarbonylpyridiniumylides 2 (Scheme1) are interestingspeciesas they should eventually
behaveas 1,4-dipolesableto produce,by reactionwith thecorrespondingdipolarophiles,derivatives3. Such
a strategyhas not beendescribedin the literature,apartfrom a reactionof 2-carbonyl-N-iminopyridinium
ylideswith arnidesor nitriles,producingpyrido[2,1-f)-as-triazinium-land3-01ates.I-3Relatedheterobetaines
havebeenobtainedeitherfrom pyridiniumprecursors4,5or from 2-functionalizedpyrilium salts.6-9
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In this paperwe wish to repon.the syntheticutility of 2-alkoxycarbonylpyridiniumN-ylides 2 as
intermediatesfor thesynthesisof mesomericbetaines5 and7 (Scheme2 and3) bothclassifiedasconjugated
andisoconjugatewith evenalternanthydrocarbondianionsaccordingto Ollis.lO
N-ylides2aand2b arereadilygeneratedfrom2-ethoxycarbonylpyridiniumsalts(la,lb), andreacted
with phenylisocyanateaffordingthecorrespondingpyrido[I,2-a]pyrazinium-3-0Iates5 (Y=O) in goodyield
(seetable 1), togetherwith detectableamountsof compounds4 (Y=O). Similarly,N-imino compoundslc·f
gavethecorrespondingpyrido[2,1-f)[1,2,4]triazinium-3-0Iatesandtheirbenzologues7 (Y =0)in excellentyield
(seetable2).
3185
3186 A. M. CUADRO etal.
2
1a,Rl=OEt.Z=Br
1b.Rl=Ph, Z=Br
Scheme2. Reagentsandcondifions:i)CH2CI2orCH3CN,K2C03.PhN=C=Y.20h.,r.1.
Table 1. Betaines4 and5 prepared.
Starting
Comp. Material Y R1
Yield %
4 5
4,5a la O OEt 3 70
4,5b la S OEt 30 63
4,5c lb O Ph traces 68
4,5d lb S Ph 31 66
Compounds7 (Y=S) weredirectlyobtainedwhenphenylisothiocyanatewasaddedto a suspensionof
thesalts1c-f in dichloromethaneandpotassiumcarbonate.However,following theaboveprocedure,thesalts
la and lb affordedcompounds4 (Y=S) which underwenteasycyclizationto 5 (Y=S) in thepresenceuf
triethylarnine.
Scheme3. Reagentsandconditions:i) CH~12orCH3CN,~03. PhN=C=Y.20 h.,r.t.; MSTS =mesytilenesulphonate.
All new compoundsgave satisfactoryspectroscopic(IR, MS, 1H/13C-NMR) andanalyticaldata.IR
spectraof compounds7 werehighly characteristic.As an example,7a showsa strongC=O stretchingband
at 1700cm-1 in additionto thebandat 1635cm-1 attributableto the3-0lategroup.Altematively,7b only
showsa strongbandat 1701cm-l.
Severaltransformationsweretested,as indicatedin Scheme4, allowing thepreparationof new derivatives.
Conversionof 7b into 7a was attemptedvia 8, obtainedby S-methylationof 7b, but8, when submittedto
basichydrolysisgavedecompositionproducts.
2-Alkoxycarbonylcycloimmoniumylides
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Table 2. Betaines7 prepared.
Starting
Comp. Material Y R2 R3 R4 Yield %
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Scheme 4. Reagents and conditions: i) CH31,AcOEt, r. t.; ii)NaOH (aq., 50%), r.t.;
iii)P4S10' pyridine,48 h., reflux;iv) Lawesson's reagent,toluene, 72 h.
reflux.
Altemativeconversionof 7a into 7b wastriedby thionationof 7a usingLawesson'sreagentin boiling
toluene,affording7b (20%) and thenew betaine10 (38%). Furthermore,treatmentof 7a with phosphorus
pentasulfidein dry pyridineaffordedthemesomericbetaine9 (50%); however,reactionof 7b undersimilar
conditionsgavea complexmixture,thebetaine10(7%) beingtheonly isolatedproduct.On theotherhand,
treatmentof 9 with Lawesson'sreagentgave10(63%).
In surnmary,a simple and useful preparationof new betaines5 and 7 have beenachievedand
alternativemethodshave surfacedfor the synthesisof betaines10.Furtherexperimentsare in progressto
extendthismethodologyto otherheterocyclicsystems.
EXPERIMENTAL
Melting points were deterrninedon an ElectrothermalIA6304 and are uncorrected.IR spectrawere
recordedon Perkin-Elmer700 or 1310spectrophotometersusingKBr pellets.lH_ y 13C-NMR spectrawere
recordedon a Varian Unity 300 instrumentat 300 and 75.429 MHz respectively.Mass spectrawere
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determinedon a Hewlett-Packard5988A (70eV) spectrometer.Saúsfactorymicroanalyseswereobtainedfor
all newcompoundsdescribed,within 0.4% error.
The startingheteroeyclicprecursorswereobtainedusingpreviouslydescribedmethods.4,11,12
Synthesisof 4a and 5a. To a stirredsuspensionof 0.63 g of thepyridiniumsalt la (2 mmo1)and1.10
g of K2C03 (8 rnmo1)in dry acetonitri1e(10 mI), 0.24mI of pheny1isocyanate(2.2rnmo1)wereadded,and
thereactionmixturewassúrredatroomtemperaturefor 20 h.Then,theinorganicresiduewasfilteredoff and
the liquid was concentratedto dryness.The resulúngresiduewas trituratedwith 10 mI of ethyl acetate,
yie1ding5a as a yellow crystal1inesolid (0.43g, 70%)
4-Ethoxycarbonyl-1-oxo-2-phenylpyrido[1,2-a]pyraziniun-3-olate(5a).Mp 249-2500C(EtOH). IR (KBr):
1688,1641,1453,1323,1206cm-1; 1H NMR (DMSO-d6) S 9.70(d, IR, J =6.9Hz); 8.40(dd, IR, J=7.8,
2.0Hz); 7.90(td, IR, J =6.9,2.0Hz); 7.80(td, IR, J =7.8, 1.2Hz); 7.51-7.20(m, 5H); 4.19(q,2H, J =7.1
Hz); 1.21(t, 3H, J = 7.1 Hz) ppm; MS (70 eV) m/e (re1intensity):310 (M+,24);238 (70); 106(23);78
(100).Anal. calcd.for C17H14N204: C, 65.80;H, 4.55;N, 9.03.Found: C, 65.81;H, 4.75;N, 9.20.
The remainingethy1acetatewasconcentratedandtheresiduetrituratedwith etherto give 20 mg (3%)
of a redpowderwhosesttucturewas identifiedas4a.
1-[(Ethoxycarbonyl-N-phenylcarbanwyl)methyl]-2-ethoxycarbonylpyridiniumyl de (4a).Mp 110-111°c
(Et20). IR (KBr): 1745,1638,1611,1579,1531,1435,1339,1298,1096cm-1;1H NMR (DMSO-d6) S 10.57
(s, IR); 8.91 (dd, IR, J = 6.1, 1.2Hz); 8.55 (td, IR, J = 7.8, 1,5Hz); 8.24(dd, IR, J =7.8, 1.7Hz); 8.09
(ddd, IR, J = 7.8, 6.1,1.7 Hz); 7.44 (d, 2H, J = 7.8Hz); 7.17 (t, 2H, J = 7.8Hz); 6.85(t, IR, J =7.2 Hz);
4.35-.15(m, 2H); 4.0-3.85(m, 2H); 1.20(t, 3H, J = 7.1Hz); 1.02(t, 3H, J =7.1 Hz) ppm;MS (70eV) rn/e
(rel intensity):356 (M+, 3); 283 (8); 238 (9); 208 (26); 119 (74); 106 (44); 79 (100). Anal. calcd. for
C19H20N205: C, 64.05;H, 5.65;N, 7.86.Found: C, 64.06;H, 5.80;N, 7.58.
Synthesisof 4b and 5b. To a súrredsuspensionof 0.64 g of la (2 rnmol)and0.55 g of K2C03 (4
mmol) in dichloromethane(10mI), 0,26g of phenylisothiocyanate(2.2rnmo1)wereadded.The mixturewas
stirredfor 20 h atroomtemperature.Then,theinorganicsolidwasseparatedby filtraúonandtheliquidswere
concentratedtodryness.The residuewaspurifiedbycolumnchromatography(silicagel60A, 230-400mesh;
ethyl acetate)yielding 4b as a red solid (0.21g, 30%).
1-[(Ethoxycarbonyl-N-phenylthiocarbamoyl)methyl]-2-ethoxycarbonylpyridiniumylide (4b). Mp 100-
1010C(Et20). IR (KBr): 1741,1587,1400,1373,1346cm-1; 1H NMR (CDC13)S 11.84(s, IR); 8.68(dd,
IR, J = 6.1 Hz); 8.32 (td, IR, J = 7.8, 1.5Hz); 8.13(dd, IR, J =7.8, 1.7Hz); 7.84 (ddd, IR, J = 7.8,6.1,
1.7Hz); 7.73 (d, 2H, J = 8.5Hz); 7.29 (t, 2H, J = 7.6Hz); 7.06 (t, IR, J =7.3 Hz); 4.5-4.3(m, 2H); 4.15-
3.95 (m, 2H); 1.35(t, 3H, J = 7.1 Hz); 1.09(t, 3H, J = 7.1 Hz) ppm. Anal. calcd.for C19H20N204S: e,
61.27;H, 5.41;N, 7.52.Found: C, 60.98;H, 5.19;N, 7.28.
To a súrredsolutionof 0.38g of 4b (1 mmo1)in methanol(10mI), 0.15mI of triethylamine(1.1mmol)
were added.The mixturewas súrred for 6 h at room temperature.Then, theprecipitatewas isolatedby
filtration,yielding5b as a redcrystallinesolid (0.20g, 62%)
4-Ethoxycarbonyl-1-oxo-2-phenylpyrido[1,2-a]pyrazinium-3-thiolate(5b). Mp 204-2050C(EtOH). IR
(KBr) 1709,1675,1451,1413,1371,1216cm-1; 1H NMR (DMSO-d6) S 8.33(dd, IR, J =8.0Hz); 8.16(d,
IR, J = 6.6Hz); 7.86 (td,J =7.3,6.6, 1.7Hz); 7.78 (t, IR, J =8.0,7.3Hz); 7.50-7.15(m, 5H); 4.34(q,2H,
J =7.2Hz); 1.29(t, 3H, J = 7.2Hz) ppm;MS (70eV) m/e (rel intensity)326(M+, 28); 297(25);253(52);
106(20);78 (100).Anal. calcd. for CzIHI4N203S: C, 62.56;H, 4.32;N, 8.58.Found:C. 62.28;H, 4.14;
N, 8.24.
4-Benzoyl-1-oxo-2-phenylpyrido[1,2-a]pyrazinium-3-olate(Se). To a suspensionof 0.70 g of the
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pyridiniumsaltlb (2rnmo1)and1.10gofK2C03 (8rnmol)indryacetonitrile,0.24mIofphenylisocyanate
(2.2rnmol)wereadded.The mixturewasstirredfor 20 h atroomtemperature.Then,theprecipitatewas
isolatedbyfiltraúonandwashedwithdistilledwaterunúlneutral,yieldingthebetaineSewhichcrystallised
fromethanolaffordingyellowcrystals(0.47g,70%).Mp 264-2650C(EtOH);IR (KBr) 1683,1632,1449,
1334,1197cm-1;1HNMR (DMSO-d6)a 10.18(m,lH, J =6.0,1.8Hz); 8.51(m, lH, J =7.2,2.9Hz);
8.02-7.92(m,2H);7.60-7.19(m, 10H)ppm;MS (70eY) m/e(relintensity):342(M+,80);265(16);195
(71);105(100).Anal.calcd.forC21H14N203:C,73.67;H,4.12;N, 8.18.Found:C,74.01;H,4.41;N, 8.04.
Synthesisof 4d andSd.To a súrredsuspensionof 0.70g of lb (2 rnmol)and0.55g of K2C03 (4
rnmol)indichloromethane(10mI),0.26mIofphenylisothiocyanate(2.2rnmol)wereadded.Themixturewas
stirredfor20h atroomtemperature.Then,theinorganicresiduewasseparatedbyfiltratiol1andtheliquids
wereconcentratedtodryness.Theresiduewaspurifiedbycolurnnchromatography(silicagel60A, 230-400
mesh;ethylacetate)yieldingthebetaine4d asaredsolid(0.25g, 31%) .
1-[(Benzoyl-N-phenylthiocarbamoyl)methyl]-2-ethoxycarbonylpyridiniumy/ide(4d).Mp 134-1350C.IR
(KBr): 1734,1627,1567,1501,1393,1307,1195cm-l; lH NMR (CDCI3)a 13.62(s, lH); 8.42(dd,lH,
J =6.1,1.3Hz);8.16(td,lH, J =7.8,1.3Hz);8.08(dd,lH, J =7.8,1.7Hz);7.83(d,2H,J =7.4Hz);7.56
(ddd,lH, J = 7.8,6.1,1.7Hz); 7.36-7.10(m,8H);4.46(q,2H,J = 7.1Hz); 1.41(t,3H,J =7.1Hz)ppm.
Anal.calcoforC23H2oN203S:C, 68.30;H, 4.98;N, 6.92.Found:C, 68.10;H, 4.80;N,6.71.
To astirredsuspensionof0.40gof4d(1rnmol)inmethanol,0.15mIoftriethylarnine(1.1rnmol)were
added,andthemixturewassúrredfor 6 h at roomtemperature.Finally,theprecipitatewasisolatedby
filtration,yieldingSd asanorangesolid(0.23g,65%).
4-Benzoyl-1-oxo-2-phenylpyrido[1,2-a]pyrazinium-3-thiolate(Sd).Mp 271-272oC(Toluene).IR (KBr):
1666,1450,1419,1219cm-l; lH NMR (DMSO-d6)o 8.43(m, lH, J = 7.2,2.0Hz); 8.12(d,2H,J = 7.1
Hz);7.96(dd,lH, J = 5.5,1.5Hz);7.79(td,lH, J =7.2,1.5Hz);7.75(td,lH, J = 5.5,2.0Hz);7.32-7.22
(m, 8H) ppm;MS (70 eY): 358 (M+, 21); 329 (22); 105(34);78 (57);77 (100).Anal. calcd.for
C21H14N202S:C, 70.37;H, 3.93;N, 7.81.Found:C, 70.25;H, 4.10;N, 7.79.
Synthesisof betaines7a,e,e,g.Generalprocedure.To a suspensionof thecorrespondingazinium
salt(2rnmol)and1.10g (8rnmol)of K2C03 indryacetonitrile(10mI),0.24mIofphenylisocyanate(2.2
mmol)wereadded.The mixturewassúrredfor 20 h atroomtemperature.Then,thesolidobtainedwas
filteredoff andpurifiedbycolumnchromatography(silicagel60A, 230-400mesh;acetonefor7aorethyl
acetatefor7e,e).
1-0xo-2-phenylpyrido[2,l-f][l,2,4]triazinium-3-olate(7a).0.35g (70%)of a whitecrystallinesolid.
Mp 308-3090C(CH3CN); IR (KBr): 1700,1634,1444,1180cm-1;1HNMR (DMSO-d6) 88.71-8.67(m,lH);
8.33-8.29(m,lH); 7.98-7.93(m,2H);7.50-7.24 (m,5H)ppm; BC NMR (DMSO-d6)8 157.1;153.2;135.8;
135.4;133.8;132.9;129.6;128.7;128.4;128.0; 125.7ppm;MS (70 eV)m/e(relintensity):239(M+, 12);
197(29);120(11);78(100).Anal. calcd.Jor C13~N302:C,65.27;H, 3.79; ,17.56.Found:C, 65.05;H,
3.87;N, 17.37.
4-0xo-3-pheny/triazino[1,6-a]quinolinium-2-olate(7e).0.38g (66%)asayellowsolid.Mp 334-3350C
(CH2ClZlEtOH);IR (KBr) 1701, 1630,1412,1193,1138cm-l; lH NMR (DMSO-d6)a 9.05 (d,lH, J =8.8
Hz);8.46(d, lH, J = 8.8Hz); 8.28(dd,lH, J = 7.8,1.2Hz); 8.25(d, lH, J = 8.8Hz); 8.09 (ddd,1H,J =
8.8,7.2,1.5Hz);8.02-7.95(m,lH); 7.55-7.30(m,5H)ppm;MS (70eY) m/e(relintensity):289(M+,36);
247(61);128(100);114(65).Anal.calcd.forC17Hl1N30i C,70.58;H, 3.83;N, 14.52.Found:C, 70.19;
H,4.15;N, 14.19.
1-0xo-2-phenyltriazino[6,l-a]isoquinolinium-3-olate(7e).0.43g (74%)asyellowneedles.Mp 330-
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3310C (CH2CI2IEtOH); IR (KBr): 1689,1631,1457,1336,1138 cm-l; lH NMR (DMSO-d6) ~9.67-9.63
(m, lH); 8.53(d, lH, J =7.3Hz); 8.38(d, lH, J =7.3Hz); 8.19-8.14(m, lH); 7.92-7.86(m, 2H); 7.53-7.29
(m, 5H); MS (70 eY) m/e (rel. intensity):289 (M+, 7); 247 (38); 142(14); 128(100);114(48).Anal. calcd.
for C17H11N30z: C, 70.58;H, 3.83;N, 14.52.Found: C, 70.29,H, 3.91;N, 14.81.
1-Oxo-2-phenyltriazino[1,6-b]isoquinolinium-]-olate(7g).Thefinalprecipitatewaswashedwithdistilled
wateruntil neutral,anddried, yielding 7g (0.34g, 60%) as a yellow solidoMp >3500C(DMFlEtOH); IR
(KBr): 1692,1629,1485,1269,1210cm-l; lH NMR (CF3COOD) ~9.36(s, lH); 8.98(s, lH); 8.08(dd,m,
J =8.2, 1.2Hz); 8.04 (d, lH, J = 7.8 Hz); 7.94-7.76(m, 2H); 7.16-6.88(m, 5H); MS (70 eY) m/e (rel
intensity):289 (M+, 11);247 (16); 142(38); 128(100).Anal.calcd.for C17H11N30z: C, 70.58;H, 3.83;N,
14.52.Found: C, 70.31;H, 4.04;N, 14.70.
Synthesisof betaines 7b, f, h, d. General procedure. To a stirredsuspensionof thecorresponding
aziniumsalt (2 mmol) and0.55 g (4 rnmol)of K2C03 in dichloromethane,0.26 mi (2,2 rnmol)of phenyl
isothiocyanatewereadded.The mixturewas stirredfor 20 h at roomtemperature.Then, theprecipitatewas
isolatedby filtration,washedwithdistilledwateruntil neutral,andpetroleumetherandfinally recrystallized.
1-Oxo-2-phenylpyrido[2,l-f}[1,2,4]triazinium-3-thiolate(7b).RecrystallizationfromCH2CI2IEtOH yield
0.36g of7b asa paleorangecrystallinesolid (70%).Mp 212-213°C.IR (KBr) 1701,1498,1417,1212cm-1;
lH NMR (300MHz, DMSO-d6) ~8.87(dd, lH, J =6.1, 1.2Hz), 8.35(dd, lH, J =7.9, 1.9Hz), 8.14(td,
lH, J = 7.8, 1.2 Hz), 8.07 (ddd, lH, J = 7.8, 6.1, 1.9 Hz), 7.49-7.18(m, 5H) ppm; 13C NMR (75.429
MHz,DMSO-d6) ~ 176.8,154.8,138.9,136.4,136.3,136.0,130.2,130.0,128.9,128.8,125.7ppm;MS (70
eY) m/e (rel intensity)255 (M+, 11),223 (17), 106(93),78 (100).Anal. calcd.for C13~N30S: C, 61.16;
H, 3.55;N, 16.46.Found: C, 60.98;H 3.66;N, 16.71.
1-Oxo-2-phenyltriazino-[6,1-a]isoquinolinium-3-thiolate(70. Work upof themixturegave0.37g of 7f
as an orangesolid (61%). Mp 258-259 (DMF). IR (KBr) 1679, 1465, 1370, 1232 -1; lH NMR (300
MHz,CF3COOD) ~9.98 (d, lH, J = 8.8Hz), 8.84 (d, lH, J = 7.1Hz), 8.70 (d, lH, J = 7.1 Hz), 8.40-8.21
(m, 3H), 7.81-7.49(m, 5H); MS (70eY) m/e(rel intensity)305(M+, 6), 273(17),156(12),128 (100).Anal.
calcd.for C17H11N30S: C, 66.87;H, 3.63;N, 13.76.Found: C,66.40;H, 3.96;N, 13.81.
1-Oxo-2-phenyltriazino[1,6-b]isoquinolinium-3-thiolate(7h).0.26g (45%) as a yellow solid. Mp 240-
241°C (DMF). IR (KR) 1681,1487,1450,1217cm-I; lH NMR (300MHz,CF3COOD) ~9.85(s, lH), 9.50
(s, lH), 8.65(d, lH, J = 8.5Hz), 8.56(d, lH, J = 8.3Hz), 8.44(td, lH, J = 8.3,7.1, 1.2Hz), 8.35(ddd,m,
J =8.5,7.1,1.2 Hz), 7.82-7.50(m, 5H) ppm;MS (70eY) m/e (rel intensity)305 (M+, 5), 273(8),156(34),
128(100).Anal. calcd.for C17H11N30S: C, 66.87;H, 3.63;N, 13.76.Found: C, 66.80;H, 3.82;N, 13.83.
4-0xo-]-phenyltriazino[1,6-a]quinolinium-2-thiolate(7d). After stirringatroomtemperaturefor 20 h,
by additionof distilledwater(20mi) andextractionwith dichloromethane(3x20mi), theresiduewastreated
withpetroleumetherandtheresultingprecipitatewasfilteredoff, giving0.32g of 7d asaredcrystallinesolid
(53%).Mp 213-2140C(CH3CN). IR (KBr) 1678,1468,1411,1205,1121cm-l; IH NMR (300MHz,DMSO-
d6) ~9.06 (d, lH, J = 8.8Hz), 8.67(d, lH, J = 8.5Hz), 8.35(dd, lH, J = 8.2, 1.5Hz), 8.29(d, lH, J = 8.5
Hz), 8.17(ddd, lH, J =8.8,7.2,1.5 Hz), 8.06-8.00(m, lH), 7.53-7.37(m, 5H) ppm; MS (70 eY) m/e (rel
intensity)305(M+, 22),273 (13), 156(11), 128(100).Anal. calcd.for C17H11N30S: C, 66.87;H, 3.63;N,
13.76.Found: C, 66.74;H, 3.80;N, 14.01.
2-Phenyl-l-thiopyrido[2,l-f}[1,2,4]triazinium-3-olate(9).To a suspensionof7a (0.48g, 2 mmol)in dry
pyridine(10 mi), phosphoruspentasulfide0.67 g (1.5 mmol) was added.After refluxingfor 48 h., distilled
water(20mi) wasaddedandthesuspensionwasextractedwithdichloromethane(3x50mi), theorganicphase
was separated,dried with magnesiumsulphateand concentratedto dryness.The residuewas purified by
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columnchromatography(silica 60 Merck, 230-400mesh),usingdichloromethane/acetone(8:2),giving 0.26
g of 9 as an orangecrystallinesolid (50%). Mp 308-309oC(Acetone).IR (KBr) 1655,1436,1302,1280,
1204,1167cm-l; lH NMR (300MHz,DMSO-d6) B 8.83-8.77(m, lB), 8.68-8.64(m, lB), 8.00-7.93(m,2H),
7.53-7.19(m, 5H) ppm; 13C NMR (75.429MHz) B 183.63,151.49,140.65,137.00,136.43,133.43,130.03,
129.43,129.30,128.18,127.74ppm; MS (70 eY) rn/e (rel intensity)255 (M+, 62), 213 (100), 181(8), 78
(17).Anal. calcd. for C13~N30S: C, 61.16;H, 3.55;N, 16.46.Found: C, 60.91;H, 3.80;N, 16.21.
2-Phenyl-I-thiopyrido[2,l-f][1,2,4]triazinium-3-thiolate(10).Method A. A suspensionof 7a (0.48g,
2 mmol)and 0.81g (2 rnmol)of Lawesson'sreagentin dry toluene(20 rnl) wererefluxedover72 h. After
thistimea mixtureof two compoundswas observedby t.l.c. Chromatographyof themixture(silica gel 60
Merck,230-400mesh)with ethyl acetategave0.22 g of thebetaine10 (40%) and0.11g of 7b (20%).
Method B. A suspensionof 0.51 g (2 rnmol) of the betaine9 and 0.81 g (2 rnmol) of Lawesson's
reagentin dry toluene(20rnl)wererefluxedover 48 h. After this time,thereactionmixturewasconcentrated
to drynessand the residuepurified by columnchromatography(silica gel 60 Merck, 230-400mesh),using
dichloromethane/acetone(9:1)aseluents,giving 0.32g of 10asa brown-reddishsolid (63%).Mp 215-2160C
(Acetone).IR (KBr) 1414,1267,1153,1124cm-l; lH NMR (300MHz,DMSO-d6) B 8.81(dd, lB, J =5.6,
1.3Hz), 8.74(dd, lH, J =7.9,2.2Hz), 8.16-8.04(m,2H),7.50-7.11(m, 5H); MS (70eY) rn/e(rel intensity)
+
271(M , 13),213(32),181(37),78 (100).Anal. calcd.for C13~N3S2: C, 57.54;H, 3.34;N, 15.48.Found:
C, 57.84;H, 3.62;N,15.40.
Synthesisof compounds8 and 11.General procedure. To a suspensionof thecorrespondingbetaine
7b/lO (1 rnmol)in ethylacetate(5 rnl),0.44rnl (4 mmol)of methyliodidewereadded.After stirringatroom
temperaturefor 2 h, theresultingprecipitatewas filteredoff andwashedwith ethylacetate.Recrystallization
fram ethanolgave 0.34 g (85 %) of 8 and 0.33 g (81%) of 11 as yellow and orangecrystallinesolids
respectively.
3-Methylthio-I-oxo-2-phenylpyrido[2,l-fl[ I,2,4]triaziniumiodide(8).Mp 213-2140C(EtOH). IR (KBr)
1727,1635,1543,1443,1271cm-1;lH NMR (300MHz,DMSO-d6) B 9.44(d, lB, J =6.3Hz), 8.78(dd, lB,
J =7.8, 1.7Hz), 8.70 (t, lB, J =7.8 Hz), 8.53-8.46(m, lB), 7.69-7.44(m, 5H), 2.61 (s, 3H) ppm;MS (70
eV) rn/e (rel intensity) 255 (M+-15, 6), 223 (17), 142 (58), 106 (67), 78 (100). Anal. calcd. for
CI4H12N30S1: C, 42.33;H, 3.05;N, 10.58.Found: C, 41.85;H, 2.98;N, 10.23.
3-Methylthio-I-thio-2-phenylpyrido[2,I-f] [ I,2,4]triaziniumiodide(11).Mp 225-2260C(EtOH). IR (KBr)
1533,1468,1440, 1310,1271cm-1: lH NMR (300 MHZ,DMSO-d6) B 9.36 (d, lB, J =6.3Hz), 9.07 (dd,
IH, J =8.1,1.3 Hz), 8.67(t, lB, J =8.1,7.8 HZ),8.53-8.47(m, lB), 7.72-7.39(m, 5H), 2.60(s, 3H) ppm;
MS (70eV) rn/e(rel intensity)254(M+-32,31), 213(24),181(28),78 (38).Anal. calcd.for CI4HI2N3S2I:
C, 40.70;H, 2.93;N, 10.17.Found: C, 41.00;H, 3.12;N, 10.22.
ACKNOWLEDGEMENTS
We wish toexpressour thanksto theComision InterministerialdeCienciay Tecnologia(C.r.c.Y.T) for
financialsupport(ProjectPB90-0284),and to theMinisteriode Educacióny Ciencia by a grantto oneof us
(A.M.C).
REFERENCES
1. Bátori,S.; Juhász-Riedl, Zs.; Sandor,P.; Messmer,A. J. HererocyciicChem.1986,23,375.
2. Bátori, S.; Messmer,A. J. HeterocyciicChem.1988,25, 437.
3192 A M. CUADRO el al.
3. Hajós,G.; Messmer,A; Batori,S.; Riedl,Z.Bull. SocoBelg.1992,101,597.
4. Bátori,S.; Messmer,A J. HelerocyclicChem.1990,27,1673.
5. Kakehi,A.; Ito,S.; Uchiyama,K.; Konno,Y. Chem.Let!. 1976,413.
6. Katritzky,AR.; Ballesteros,P.; Tárraga,A. J. Chem.SocoPerkin Trans./. 1981,1495.
7. Mo1ina,P.; Tárraga,A; LorenzoPeña,M; Hurtado,E.; Vilaplana,M.J. TetrahedronLea. 1982,23,
2985.
8. Molina,P.;Tárraga,A; Vilaplana,M.J.; Hurtado,M.; Lorenzo,M. J. Chem.SocoPerkin TransJ. 1983,
1395.
9. Molina,P.; Tárraga,A.; Lorenzo-Peña,M.; Espinosa,A. Heterocycles.1987,26,2183.
10. Ollis,D.W.;Stanforth,S.P.Telrahedron.1985,41,223.
11. G1over,E.E.;LoadmanM.J.R. J. Chem.Soco(C). 1967,2391.
12. Tamura,Y.; Minamikawa,J.; Ikeda,M. Synthesis.1977,1.

